The fault diagnosis of complex electric power systems in marine is very complex and hard, in order to prohibit or further reduce the misoperation after the faults occurring of complex electric power system, the model based on weighted degree of grey incidence of optimized entropy and fault diagnosis system are proposed in this paper, and some simulation experiments about the typical faults of complex electric power system are conducted. And the results show that the system is more stable and its conclusion is right and can satisfy diagnosis in real time, and higher faults subjection degrees resolving power can be achieved. So a novel means is provided for the diagnosis of the fault in complex electric power system.
Introduction
As a grey system, there is no definite mapping relationship between the fault and symptom in the complex power system, so the grey correlation model can be used in the fault diagnosis of complex electric power system. However, due to the difference between the diagnostic results and the actual situation caused by the traditional grey correlation theory, the diagnostic accuracy is low. In view of this, an improved grey correlation model is adopted in this paper, and it is applied to carry out the fault diagnosis of complex power system. The results show that the model can overcome the defects of complicated power system, and it can provide a new and effective way for the fault diagnosis of complex power system.
Improved grey relational grade model
(1) To determine the amount of mapping To analyze an abstract system, the data that reflects the system behavior features should be firstly chosen.
(2) Grey correlation coefficient and the weight The following state data such as
can be considered as the sequence of the main line, the standard fault samples set such as 
In the forum (1), 
To build the fault diagnosis system
Based on the improved grey relational degree model, the fault diagnosis system of complex power system is established, as shown in figure 1. The serial communication protocol is adopted in the data transmission of the fault diagnosis system modules, and it is mainly divided into the following three parts: (1) input module; (2) data processing module; (2) output module. 
Fault diagnosis example analysis of complex power system
The fault samples set of complex power system should be firstly constructed, as shown in table 1. In the table, 0.5 represents the normal operation value, 1.0 represents the maximum limit value of the shutdown, 0.0 represents the lower limit value of the shutdown, and 0.75 and 0.25 represent the corresponding state value of the alert.
Tab.1 The fault training example set In the process of calculation, the correlation coefficient and weight of the two diagnostic modes are shown in 
ε(x 0 ,x 5 ) 
Analysis of system resolution and sensitivity

System resolution (1) Qualitative analysis
The ability for distinguishing the fault of the system can be validated in off-line mode. Firstly, the following state data is input manually: 0.25, 0.55, 0.40, 0.75, 0.60, 0.75, 0.45, 0.5. Secondly, the diagnosis system should be started, and the fault diagnosis of complicated power system of steam generator can be carried out using the traditional and improved grey correlation model respectively, as shown in figure 2. Fig.2 Linked scatter plot for two models It can be seen that the rank of fault correlation obtained by the traditional and improved grey correlation model is in substantial agreement, but for the weighted correlation model, the "distance" between each fault is further, that is to say the model has high resolution for the different fault of complex power system.
(2) Quantitative analysis The resolution of adjacent fault scheme can be shown in table 4, it can be seen from the table that the resolution of the improved weighted grey correlation model is higher than the average grey correlation model, and it can show that the improved weighted grey correlation model has good effect on different fault diagnosis of complex power system. 
Sensitivity analysis of diagnostic system
The sensitivity analysis results in average degree of grey incidence model with addition of 1%, 5% and 10% noise are presented in figure 3 , and the sensitivity analysis results in weighted degree of grey incidence model with addition of 1%, 5% and 10% noise are presented in figure 4 . It can be seen from figure 3 and figure 4 that the system sensitivity on the fourth and fifth sign state parameter is the highest, the sensitivity index decreases with the increase of noise and the anti-noise ability of improved gray entropy weighted grey correlation model is higher and it has better self-stability. Fig.3 System sensitivity analysis with 1%, 5%, 10% noise in average degree of grey incidence model Fig.4 System sensitivity analysis with 1%, 5%, 10% noise in weighted degree of grey incidence model
Conclusions
The results show that the importance of the correlation coefficient in different time point can be reflected with this method, the fluctuation of the correlation coefficient can be controlled effectively, and the problem that the partial correlation coefficients control the overall grey order can be solved. This model has good stability and resolution and it is suitable for the fault diagnosis of insufficient training samples, and it can meet the real-time requirement of diagnosis. The good results can be achieved with the simple and reliable method, so it can be effectively applied to the fault diagnosis of complex power system.
